A true hermaphrodite is an individual who is found to have both testicular and ovarian tissue; ovotestes is the most common gonad. True hermaphroditism is a rare intersex disorder reported in less than 500 patients. This patient population typically presents with ambiguous genitalia, hypospadius, and often an associated bifid scrotum; 90% go on to develop gynecomastia. Although some patients are diagnosed in the newborn period, only 20% are diagnosed prior to the age of 5 years. In this case report, the authors describe these classic findings and the use of advanced ultrasound technology, which contributed to this rare diagnosis.
CASE REPORT
A 17-year-old patient complaining of persistent scrotal pain was referred to our ultrasound department. He had sustained a minor soccer injury approximately 2 weeks prior and had been seen in a local hospital emergency room. A scrotal ultrasound at that time revealed good vascular flow to both testicles and a well-circumscribed heterogeneous mass located superior to the left testicle. The right testicle showed a cystic area within a hyperechoic intratesticular lesion and a small hydrocele ( Fig. 1) .
Despite 2 weeks of antibiotic therapy, he continued to have pain and was referred to our institution. The patient had a known 46XX karyotype intersex condition. He had been evaluated in our institution's Endocrinology Clinic at the age of 3 weeks for ambiguous genitalia. He was found to have a bifid scrotum and a third-degree hypospadius. There were well-descended gonads in the scrotum that felt normal to palpation. A baseline testosterone level drawn at 3 weeks of age was normal. The patient went on to have hypospadius and chordae repair at age 4 months and gynecomastia reduction surgery at 13 years of age.
A scrotal sonogram was performed with the Acuson Sequoia (Acuson, A Siemens Company, Mountain View, CA) using the high-resolution wide linear 15-MHz transducer. Images of the testicles were obtained in both longitudinal and transverse planes using the 8-MHz and 14-MHz frequencies. Sonography demonstrated a 9-mm complex intratesticular mass containing a 3-mm cystic area in the upper right testis. Images of the left scrotum revealed a 19-mm complex intratesticular mass and an adjacent 7-mm cystic component also within the testis (Fig. 2) . A moderate left hydrocele was also seen. Color and duplex sonography of both testes demonstrated normal vascular flow within the normal testicular parenchyma bilaterally. Blood flow surrounded the intratesticular lesions but was not seen within them.
Due to the differential diagnosis of testicular tumor degeneration, the patient was promptly scheduled for bilateral testicular biopsies. Surgery revealed a cystic area in the right testicle that was excised and sent for pathologic analysis. The left testicle also was found to contain a cystic structure on the superior aspect of the testicle. This cystic area was also excised and sent to pathology. In addition, a 5-to 10-cc hematoma was evacuated from the left scrotum. No obvious malignancies were observed during surgery, and nothing unusual was noted in the pelvis.
The pathologic examination of the left testicular specimens revealed testicular tissue containing atrophic tubules. Another component of the left specimen contained ovarian tissue composed of dense ovarian stroma, scattered primordial and primary follicles, and several corpora albicans ( Fig. 3) . These ovarian and testicular components were found adjacent to each other and focally intermixed. Also observed were several structures of uncertain histogenesis. Although the cells resembled epididymis, they may also have represented a primitive fallopian tube. An organizing hematoma was also discovered within the specimens consisting of fresh hemorrhage as well as aged hemorrhage.
The specimens obtained from the right testicle revealed atrophic testicular tissue and tissue consistent with an ovarian follicular cyst. Again, the ovarian and testicular components were intermixed. The final diagnosis by the pathology examination was bilateral ovotestes.
Discussion
True hermaphroditism is 1 of 5 types of intersex disorders. Classification of each type is based on the differentiation of the gonad: (1) true hermaphrodite (ovary and/or testis and/or ovotestes), (2) fe- male pseudohermaphrodite (2 ovaries), (3) male pseudohermaphrodite (2 testes), (4) mixed gonadal dysgenesis (testis plus streak gonad), and (5) pure gonadal dysgenesis (bilateral streak gonads). 1 True hermaphroditism is a rare disorder, reported in less than 500 patients and accounting for less than 10% of all intersex cases. 1, 2 The highest incidence of this condition occurs in the black population of South Africa. 3 In true hermaphroditism, both testicular and ovarian tissue is present in the same individual. Children with true hermaphroditism, as well as other intersex disorders, usually present at birth with ambiguous genitalia, although normal male and female external genitalia have been reported. 2 Most ambiguous cases tend to be phenotypically males. 1 The most common anomaly found in phenotypic male true hermaphrodites is hypospadias, often with an associated bifid scrotum. 2 Breast development occurs in more than 90% of true hermaphrodites. 2 Menstruation from endometrial tissue in the urinary tract may result in cyclic hematuria. Some patients experience lower abdominal pain from associated endometriosis. Inguinal hernias occur in about half of all true hermaphrodites and sometimes contain a gonad or uterus. 2 The uterus, when present, exhibits such anomalies as uterine hypoplasia and cervical atresia. A vagina may or may not be present.
Ovotestis is the most common gonad seen in true hermaphrodites, occurring in approximately two-thirds of these patients. 1 The ovotestis may be found in one of several locations: the labioscrotal fold, the inguinal canal at the internal inguinal ring, or in an ovarian position. 4 The ovary is the next common gonad followed by the testis. Ovaries are usually found in the normal abdominal location, although they may occasionally be seen located at the internal inguinal ring. Testes are usually found in the scrotum but may be found anywhere along the course of their embryological descent from the abdomen to the scrotum. 2 The ovarian component of ovotestes is normal histologically and is capable of follicular growth. Approximately half of all ovotestes will demonstrate ovulation. 2 The ovotestis may be associated with either a vas deferens or a fallopian tube but usually not both. 1 In the majority of ovotestes, the testicular and ovarian tissues are aligned in an end-to-end arrangement. 1, 2 The testicular component usually descends fully into the bottom of the labioscrotal folds while the ovarian component remains superior. 1 Connective tissue is usually found separating the ovarian from testicular components. An intermixture of these elements may occur but is rare. 3 The most common karyotype, seen in 80% of true hermaphrodites, is 46XX. 4 These XX true hermaphrodites are believed to have undergone translocation of male-determining genes from the paternal Y chromosome onto a paternal X chromosome or an autosome. Other theories include mutations that permit testis formation without the necessary sex-determining region on the Y chromosome. 3 Fertility, while improbable, is not impossible in true hermaphrodites. Phenotypic males rarely produce satisfactory sperm, although 3 cases of fertilization and subsequent childbirth have been reported. 3 Phenotypic females, however, have reported 14 pregnancies resulting in 12 live births. 4 Uterine maldevelopment and stenosis of the cervix or fallopian tubes contributes to their low fertility. 2 Patients with bilateral ovotestes are almost certain to be infertile, as only 1 case of fertility has been reported in the literature. 2 Treatment consists of removing all nonphenotypic gonadal tissue while preserving phenotypecompatible gonadal tissue. This serves to maximize gender-specific development by retaining phenotype hormone-producing tissue. Another purpose is to minimize the risk of malignant degeneration of ectopic gonadal tissue. 2 Up to 2.6% of all true hermaphrodites experience gonadal tumors with malignant potential. In addition, seminomas, gonadoblastomas, dysgerminomas, teratomas, and yolk sac carcinomas have been reported. Several benign tumors have also been reported, including mucinous cystadenomas, benign teratomas, and Brenner tumors. 3 Although true hermaphrodites usually present with ambiguous genitalia at birth, less than 20% are diagnosed before the age of 5 and less than 75% by the age of 20. 3 The definitive test for true hermaphroditism is a gonadal biopsy performed in a longitudinal fashion. 1 Ultrasound of the abdomen and pelvis proves helpful in identifying gonads and associated duct structures.
Due to the complex issues involved in gender determination, many specialists are involved, including neonatologists, geneticists, endocrinologists, urologic and gynecologic surgeons, radiologists, pediatricians, psychiatrists, and ethicists. Identity and self-esteem issues are common, especially in patients diagnosed in puberty or adult life. Ongoing psychological support is crucial not only for the patient but also for parents and other family members. 1
Conclusion
True hermaphroditism, although rare, should be considered in the differential diagnosis of any newborn presenting with ambiguous genitalia. Although gonadal biopsy is the definitive means to confirm this disorder, high-resolution ultrasonography can be effective in determining the type and location of the gonads and associated structures involved. Today's high-resolution technology can be used to provide as much information as possible to the parents so they can make informed decisions concerning their child.
